The patchwork of plots is one of the major factors that have a negative impact on both the organization and the level of agricultural production. Excessive fragmentation reduces the intensity of the work and increases the cost of agricultural production, thereby generating lower and lower income. This paper presents data regarding the share of farmland belonging to non-resident owners in the commune of Lesko, which encompasses 15 cadastral communities. The data studied include the number of plots, their surface areas, and the number of owners. The study was conducted using checkerboard matrix tables which allow one to determine the share of farmland owned by local and out-of-village non-residents. An approach like this allows one to establish a program of exchange of land between these two groups of owners and to eliminate the problematic patchwork of land ownership through land exchange and consolidation.
INTRODUCTION
Different regions of Poland are characterized by different features which affect their economic development. In the Podkarpackie Province (Voivodeship), rural areas show a very low level of agricultural development. Large fragmentation of land-holdings and the type of soil found in this area make land cultivation more costly than in other regions of the country. The whole situation is exacerbated by extensive scattering of individual holdings. To amend the spatial structure of rural areas, exchange and consolidation programs should be developed for highly fragmented and scattered farmland, which would facilitate land cultivation in such areas, make it cheaper, and this way improve the quality of life of their inhabitants.
The aim of this article was to analyse the external patchwork of fields belonging to individual land holdings in the villages of the commune of Lesko, located in the northern part of the Lesko county (district leski) in the Podkarpackie Province. The area of land belonging to local and out-of-village non-resident owners was determined for each village of the study area. As a last stage of the study, the degree of fragmentation of farmland in the villages of the investigated community was established using checkerboard matrix tables.
CHARACTERISTICS OF THE PATCHWORK PATTERN OF LAND OWNERSHIP
Fragmentation of land is a problem in most countries. It adversely affects agriculture by reducing production efficiency and enforcing inefficient allocation of resources (labour and capital), which results in increased costs and difficulties in modernizing agriculture [DUDZIŃSKA 2012] . In land management, a pattern of scattered parcels (cadastral plots) is referred to as a patchwork (a checkerboard) of land ownership. Both in Poland and in other countries, checkerboarding (which gives rise to a patchwork pattern of land ownership) is usually a result of long-term historical processes. The Polish countryside occupies more than 93% of the area of our country [BALAWEJDER et al. 2015] . About 3 million hectares of agricultural land in Poland are characterised by a faulty pattern of land ownership [BALAWEJDER, NOGA 2016] . Factors that have contributed to this situation include economic and legal aspects of agriculture as well as socioeconomic conditions [NOGA 1977; 1985a; 1985b] . From the point of view of administrative boundaries, there are two groups of patchwork patterns of land ownership, an internal and an external patchwork. The concept of a patchwork of fields was introduced into Polish agricultural geodesy in 1907 by Kocent--Zieliński, who defined it as an area of land belonging to one village, in which land owned by an individual farmer is not located in one piece next to the house, but is fragmented into a number of (usually narrow and long) parcels scattered over a large space and intermingled with parcels belonging to other owners [ KOCENT-ZIELIŃSKI 1907] .
Research on the external patchwork of farmland belonging to individual holdings in south-eastern Poland (Podkarpackie Province) has revealed serious defects in the structure of land ownership in this region. In the villages of Brzozów county (district brzozowski), out-of-village non-resident owners are in the possession of 7 146.8 ha of land divided into 23 394 cadastral plots. The plots are in the hands of 9 341 owners who live both in the investigated area, as well as beyond its boundaries [LEŃ 2009; . In the village of Będziemyśl, located in Ropczyce--Sędziszów county (district ropczycko-sędziszowski), land belonging to out-of-village non-resident owners occupies an area of 139.87 hectares, representing 26.67% of the total area of the village; this land is divided into 301 plots (20.01% of plots in the village) [LEŃ et al. 2015b] . In the village of Olszanica, located in Lesko county (district leski), 306 cadastral plots (24.3% of privately owned parcels) with an area of 149.53 ha (26.6% of farmland in individual holdings) belongs to 154 owners from outside the study area (26. 6% of all owners) [LEŃ et al. 2015a] . In the village of Konieczkowa in Strzyżów county (district strzyżowski), 222 out-of-village owners have 483 cadastral plots (15.8%) with an area of 195.20 hectares, which constitute 17.7% of the total area of the village. In the village of Lutcza, in turn, 19.9% of all plots are owned by out-of-village non-resident owners (1361 cadastral plots with an area of 531.93 ha, ie. 18.8% of the total area of the village) [LEŃ et al. 2016] .
Nowadays, it is recommended that measures be taken to eliminate both internal and external patchworks of farmland. Two such agricultural land management measures are land consolidation and land exchange.
MATERIALS AND METHODS
Data for the research in the form of a descriptive and graphical part of the excerpts from the land register were taken from the cadastral estate of the district office in Lesko. The analysis showed that out of 10 228 plots belonging to individual holdings, 3 030 parcels, i.e., 29.6% of the total number of plots, were owned by out-of-village non-resident owners. These plots occupied an area of 3 347.84 ha, i.e. 37.01% of the total area of farmland belonging to individual holdings. The plots were owned by 1 641 people who lived both in the investigated area as well as beyond its boundaries [LEŃ 2009; . As seen in Table 1 , the largest area of land in the village of Lesko (270.8702 hectares, 61.3% of the total area of privately-owned farmland) is owned by outof-village non-residents. A high percentage of land belonging to out-of-village non-residents was recorded in the villages of Manasterzec (268.7669 ha, i.e. 52.2% of land in the private sector), Dziurdziów (191.2490 ha, 54.1%) , and Huzele (145.0285 ha, 58.8%). The smallest contribution of land in the hands of out-of-village non-residents was found in Bachlawa (34.0494 ha). Source: own study based on Register of Land and Buildings (EGiB).
The largest numbers of out-of-village non-residents own land in Lesko, Huzele, Manasterzec, Jankowce, and Łączki (40.2%, 40.4%, 48.4%, 33.5% and 66.1% of the total number of out-of-village nonresidents in the commune, respectively).
The patchwork of land in the study area was created as a result of both land inheritance and migration of people to cities. These activities contributed to the defective spatial structure of the villages in the commune of Lesko. For over a decade now, plots have been purchased in those villages by city dwellers for recreation and leisure purposes as well as an investment of capital.
The impact of towns and cities, which are administrative, service, industrial and cultural-educational centres, is reflected in the number and area of plots belonging to urban inhabitants. As illustrated by data in Table 2 , the largest number of out-of-village non--resident owners in the analysed area are inhabitants of the town of Lesko, the seat of commune authorities. 268 owners from the town of Lesko possess 514 parcels with a total area of 416.0620 ha.
The numbers of owners and the areas of land belonging to them are quite varied and depend on the location of a given village in the commune of Lesko. A second town which exerts an impact on land ownership in the investigated area is the town of Sanok. Data showing what contribution of land in the commune of Lesko is owned by inhabitants of Sanok are given in Table 3 . It follows from the analysis of these data that the largest numbers of owners from Sanok have plots in the commune town of Lesko, and the villages of Manastarzec and Postołów. In the remaining villages of the investigated commune, the number of plots belonging to out-of-village non-resident owners depends on the distance from urban centres (the larger the distance, the lower the number of non--resident owners from towns) and the available transport network.
Another town which has an impact on the structure of land ownership in the investigated area is Zagórz, a seat of commune authorities, which is an administrative part of Sanok county (district sanocki).
As data in Table 4 show, 26 owners from Zagórz have 50 cadastral plots with a total area of 59.0159 hectares. They own land in 11 villages of the commune of Lesko.
The structure of land ownership in the commune of Lesko is also affected by the vicinity of larger cities, Rzeszów and Kraków, which are administrative, service, industrial, cultural and scientific centres and capitals of provinces (Tab. 5 and 6). The spatial distribution of the numbers of owners from Rzeszów and Kraków and the areas of farmland in their possession are quite varied in the different villages of the investigated commune.
Apart from land belonging to out-of-village nonresidents, there are also plots in the study area which are in the hands of local non-resident owners. The area occupied by those plots was calculated using checkerboard matrix tables. As data in Table 7 indicate, local non-residents own 619.7973 hectares of land, i.e., 13.7% of the total area of privately owned land in the commune. This area is divided into 1,125 parcels owned by 625 people.
The contribution of owners, plot areas and numbers of plots differ from village to village, which is due to the natural conditions associated with the geographical location of the commune, its transport networks, and the distance from Lesko, the administrative, service and cultural centre of the commune. A map showing the distribution of non-resident--owned land by area (size) is given in Figure 1 .
RESULTS AND DISCUSSION
The application of checkerboard matrix tables in the analysis and evaluation of patchworks of land ownership [NOGA 1985a ] allows one to create matrices of any degree for one or many villages or communes. The size of a matrix depends on the extent of the patchwork of fields (what area it covers). To obtain information necessary to create a matrix, the area to be covered by the study has to be specified first. Then, data regarding the area of arable land, number of plots and number of non-resident owners have to . be analysed. In the present study, a separate matrix was created for all the data. The results obtained in the matrix are ordered so that the highest values are situated along the diagonal, which allows one to identify areas of the greatest concentration of checkerboarded farmland With a structured matrix, one can determine the degree of fragmentation and the territorial extent of the patchwork of land intermingled for pairs of villages and subsets of villages, but also for an entire commune. This method of analysing patchwork patterns of land ownership provides an easy and transparent way of determining the degree of fragmentation of farmland [NOGA 2001] . The results of the study are shown in Table 8 . The analysis revealed the existence of a defective, external patchwork of fields in the commune of Lesko. To boost the development of agricultural production and improve the farmers' working and living conditions, land must be exchanged between local and out-of-village nonresidents. The analysis showed that there were links among the villages of the commune. The results are shown in Table 8 and, in a graphic form, in Figure 2 . The first step towards amending the faulty structure of land ownership in the commune of Lesko should be to offer landowners a land exchange program which would bring fields closer to their place of residence. Such a solution would significantly improve the structure of the area under study and the living and working conditions of the inhabitants of this area. Cultivation of land in this place would become easier and more efficient with reduced costs and time of travel to and from a field.
CONCLUSIONS
The present study shows that the external patchwork of land ownership in the commune of Lesko, analysed in terms of the area occupied by non-resident-owned plots and the number of owners and plots, is extensive. According to the analysed data, 2,273.9732 hectares of land in the commune of Lesko, i.e. 50.1% of privately owned plots, belong to local and out-ofvillage non-residents. This area is divided into 4 155 cadastral plots, which represent 40.6% of all parcels in the private sector. The analysis regarding the elimination of the external patchwork of land ownership in the villages of the commune of Lesko shows that there are interrelationships among the individual villages. These investigations helped us determine between which cadastral communities land should be exchanged first. The main causes of land fragmentation in the investigated area are migration of inhabitants to other cities in search of work, as well as marriages, and inheritance of land. The study demonstrated that a large part of land in the commune of Lesko is owned by urban residents. In the case of parcels belonging to non-resident owners who live in cities, a thorough analysis must first be conducted regarding the area of these plots and their location. If they are located in a built-up and urbanized area or are recreational plots, they should not be included in an exchange program. If, however, they are part of a defective land ownership structure (an external patchwork of fields), they should be "re-located", in the process of comprehensive land consolidation, so that they are situated closer to owners who would want to lease them. Under no circumstances should consolidation programs encourage owners from towns and cities to sell farmland.
